Methyl jasmonate upregulates biosynthetic gene expression, oxidation and conjugation of polyamines, and inhibits shoot formation in tobacco thin layers.
The effect of methyl jasmonate (MJ) on de novo shoot formation and polyamine metabolism was investigated in thin layer explants of tobacco (Nicotiana tabacum L. cv. Samsun). A relatively low concentration of MJ (0.1 microM) enhanced explant fresh weight, but had no effect on the final number of shoots per explant while higher concentrations (1 and 10 microM) significantly inhibited organogenesis. The histological study revealed that, with increasing concentrations of MJ, the formation of meristemoids and shoot domes declined and the incidence of cell hypertrophy increased. In explants cultured with 0.1, 1 or 10 microM MJ, the endogenous levels of free putrescine, spermidine and spermine generally declined compared with controls, after 7 and 15 d. Perchloric acid-soluble conjugated polyamines accumulated dramatically during culture, but much more so in the presence of MJ than in controls. Acid-insoluble conjugated spermidine alone increased in response to the elicitor. Activities of the putrescine biosynthetic enzymes arginine decarboxylase (ADC, EC 4.1.1.19) and ornithine decarboxylase (ODC, EC 4.1.1.17) in the soluble fraction of MJ-treated explants displayed up to 3-fold increases relative to control explants. However, the most relevant increases in these enzyme activities occurred in the particulate fraction. The activity of S:-adenosylmethionine decarboxylase (SAMDC, EC 4.1.1.21), an enzyme involved in spermidine and spermine biosynthesis, was also stimulated by exposure to MJ. Northern analyses revealed MJ-induced, generally dose-dependent, increases in the mRNA levels of all three enzymes. Diamine oxidase (DAO, EC 1.4.3.6) activity was stimulated by MJ mainly in the cell wall fraction. The upregulation of polyamine metabolism is discussed in relation to the morphogenic behaviour of MJ-treated explants.